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© Benzoyl urea derivatives having ati-tumor activity. 

© The present invention relates to a group of new benzoyl 
urea derivatives of the formula 

Ri-Z"Rj 

having a better antitumor activity in comparison with known 
benzoyl urea derivatives. The compounds have been tested 
in several in vitro test models with different types of tumors. 
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BENZOYL UREA DERIVATIUES HAVING ANTITUMOR ACTIVITY . 

The invention relates to new benzoyl urea derivatives 
having antitumor activity, to the preparation of such com- 
pounds, and to compositions which comprise at least one of 
the new compounds as the active substance. 

From United States Patent Specification 3,748,356 it 
is known that a group of l-benzoyl-3-phenyl urea compounds 
has insecticidal properties. This insecticidal activity is 
based on a mechanism which has not yet been fully clari- 
fied. What is clear is. that the insects are killed in that 
the said urea derivatives inhibit the chitin formation. 

It is known from European Patent Application 
83201263.7 (publ. no. 0107214) that a number of 1-benzoyl- 
-3-phenyl urea compounds having insecticidal properties, 
and metabolites thereof have a cytostatic and tumoricidal 
activity on tumors in mammals . 

Furthermore it is known from European Patent applica- 
tion 0.025.363 that some N-benzoyl-N' -pyridyloxy phenyl 
urea compounds also have an antitumor activity. 

It was found now that 1 , 3-substituted urea compounds 
of the formula 



wherein: 

R is an aryl group which may be substituted with a) 1-5 
halogen atoms, b) 1-3 groups of the formula -0-A, 
wherein A is a hydrogen atom, an alkyl group having 
1-3 C-atoms, and alkanoyl group having 1-6 C-atoms, a 
carbamoyl group optionally substituted with alkyl 
1 having 1-6 C-atoms or with phenyl, c) 1-2 amino 
groups which may be substituted with an alkanoyl 
group having 1-3 C-atoms, or with 1 or 2 alkyl groups 
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hauing 1-3 C-atoms which can form a ring together 
with the nitrogen atom, d) 1-2 dialkylamino M-oxyde 
groups, e) 1-2 alkylmercapto groups hauing 1-3 
C-atoms, f) an alkylsulphinyl group or alkylsulphonyl 
group having 1-3 C-atoms, g) l or 2 alkyl groups ha- 
ving 1-6 C-atoms optionally substituted with halogen, 
h) a .nitro group, i) a condensed hetero ring system,' 
or j) a sulfonamide group, or wherein * 1 is a he- 
teroaryl group which comprises as hetero atoms an 
oxygen atom, a sulphur atom and/or 1-3 nitrogen 
atoms, or the group N-»o, which heteroaryl group may 
be substituted with phenyl, cycloalkyl hauing 3-10 
C-atoms, 1-2 halogen atoms, hydroxyl, nitro, or op- 
tionally halogen-substituted alkyl hauing 1-6 
C-atoms, or is a styryl group or aralkyl group, 
the alkyl group of which comprises 1-3 C-atoms and 
the aryl group may be substituted with 1-2 halogen 
atoms, 1-3 groups -O-ft wherein A has the aboue-men- 
tioned meaning, or 1-2 optionally halogen-substituted 
alkyl groups hauing 1-18 C-atoms, or a cycloalkyl 
group hauing 3-10 C-atoms. or ^ is an amino group 
optionally substituted with 1 or 2 alkyl groups ha- 
uing 1-6 C-atoms, in which the alkyl group(s) to- 
gether with the nitrogen atom can form a ring; 
is an aryl group which may be substituted with a) 1-5 
halogen atoms, b) 1-3 groups of the formula -0-A 
wherein A has the aboue-mentioned meaning, c) 1-2 
optionally halogen-substituted alkyl groups hauing 
1-6-C-atoms, d) cycloalkyl hauing 3-10 C-atoms, e) 
nitro, f) cyano, g) hydroxycarbonyl, h) alkoxycarbo- 
nyl hauing 1-6 C-atoms, i) alkanoyl hauing 1-3 
C-atoms. j) 1-2 amino groups optionally substituted 
with 1 or 2 alkyl groups hauing 1-3 C-atoms, k) the 
group -C(CF 3 ) 2 OH, or 1) an alkoxy group hauing 
1-3 C-atoms and optionally substituted with halogen 
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or pyridyl, or R 2 is a heteroaryl group which com- 
prises an oxygen atom or a sulphur atom or 1-3 nitro- 
gen atoms and which may be substituted with a) optio- 
nally halogen-substituted alkyl having 1-3 C-atoms, 
b) cycloalkyl hauing 3-10 C-atoms, c) 1-2 halogen 
atoms, d) phenyl or e) phenoxy, or R 2 is an aralkyl 
group the alkyl group of which comprises 1-3 C-atoms 
and the aryl group may be substituted with a) 1-2 
halogen atoms, b) 1-3 groups -O-ft. wherein A has the 
aboue-mentioned meaning, c) 1-2 alkyl groups hauing 
1-3 C-atoms, or R 2 is an optionally halogen-substi- 
tuted alkyl group hauing 1-6 C-atoms, a cycloalkyl 
group hauing 3-10 C-atoms or an amino group optio- 
nally substituted with 1 or 2 alkyl groups hauing 1-3 
C-atoms, 
is a group of the formula 



x y x' V 

or a group of the formula 



(2) 



s— s 




N — 



(3) 



(with R x left and R 2 right), wherein X and X' are 
an oxygen atom or a sulphur atom, an amino group, a 
mono- or dialkylamino group (in this latter case Y is 
absent on the adjacent nitrogen atom and a double bond 
is present between that nitrogen atom and the carbon 
atom to which the dialkyl amino group is bonded) ha- 
uing 1-3 C-atoms per alkyl group, Y and Y* are a hy- 
drogen atom or an optionally halogen-substituted alkyl 
group hauing 1-3 C-atoms, and n has the ualue 1 or 2. 
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have a very strong antitumor activity. 



The invention does not relate to those compounds of 
the above formula (1). in which 




Y and Y 1 are a hydrogen atom, X and X 1 are an oxygen 
atom or a sulphur atom, and n has the value 1, in 
which groups 



R 3 is a hydrogen atom, a group of the formula 

— O — ft) , wherein ft is a hydrogen atom, an alka- 
noyl group having 1-6 C-atoms, a carbamoyl group op- 
tionally substituted with alkyl having 1-6 C-atoms or 
with phenyl , or an alkyl mercapto group having 1-3 
C-atoms , 

R^ is a hydrogen atom or a halogen atom, a nitro group, 
or an alkyl group optionally substituted with halogen 
and having 1-6 C-atoms , 

R 5 is a hydrogen atom or halogen atom, a nitro group, an 
alkyl group optionally substited with halogen and 
having 1-6 C-atoms, an alkoxy group having 1-3 
C— atoms, an amino group which may be substituted with 
1 or 2 alkyl groups having 1-3 C-atoms, 

R 6 is a hydrogen atom or a group — £-0— A) q , wherein ft 
is a hydrogen atom, an alkanoyl group having 1-6 
C-atoms, a carbamoyl group optionally substituted 
with alkyl having 1-6 C-atoms or with phenyl, and 

R 7 is a hydrogen atom or 1-3 halogen atoms, and £ + g 
has the value 1-6. These compounds are disclosed in 
non-prepublished European Patent Application 
84201221.3. 

Nor does the invention relate to the compounds 
1) l-(2 , 6-dif luorobenzoyl)-3-(2-hydroxy-4-chlorophenyl)- 
urea. 
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2) i-(2,6-difluorobenzoyl)-3-(3-hydroxy-4-chlorophenyl)- 
urea, 

3) i-(2.6-difluorobenzoyl)-3-(4-hydroxyphenyl)urea, 

4) i-(2,6-difluorobenzoyl)-3-(2-hydroxy-4-trifluoromethyl- 

phenyl)urea J 

5) i_(2-chlorobenzoyl)-3-(2-hydroxy-4-trifluoromethoxyphe- 
nyl)urea, 

6) i_(2-chlorobenzoyl)-3-(2-hydroxy-4-trifluoromethylphe- 
nyl)urea, 

7) i-(2,6-difluorobenzoyl)-3-(4-chlorophenyl)urea, 

8) i-(2.6-difluorobenzoyl)-3-(4-trifluoromethylphenyl)- 

urea, 

9) i_(2-chlorobenzoyl)-3-(4-chlorophenyl)urea, 

10) i-(2-chlorobenzoyl)-3-(4-trifluoromethoxyphenyl)urea, 
XI) i-(2,6-difluorobenzoyl)-3-(4-cyanophenyl)urea,. 

12) l-(2,6-difluorobenzoyl)-3-(4-( 1,1, 2,3,3, 3-hexaf luoro- 

propoxy)phenylj urea, 

13) i-(2,6-difluorobenzoyl)-3-(4-cyclohexylphenyl)urea, 

14) i_(2,6-difluorobenzoyl)-3-(4-trifluoromethoxyphenyl)- 

urea, 

15) i-(2,6-difluorobenzoyl)-3-(3,4-dichlorophenyl)urea, 

16) i-(2-chlorobenzoyl)-3-(4-trifluoromethylphenyl)urea, 

17) i-(2,6-dichlorobenzoyl)-3-(4-chlorophenyl)urea, 

18) i-(2,6-dichlorobenzoyl)-3-(4-trifluoromethylphenyl)- 

urea, 

19) i-benzoyl-3-(4-chlorophenyl)urea . 

which belong to a group of compounds known from the above- 
mentioned European Patent Application 83201263.7 (publ. 
no. 0107214). In comparison with these known compounds, 
the new compounds have a much stronger antitumor activity. 

•The compounds according to the invention can be ob- 
tained in a manner known for the synthesis of analogous 
compounds as described for example in Netherlands Patent 
Specification 160,809. 

The compounds of formula (1), wherein 2 is the group 
of formula (2), wherein X and X' are an oxygen atom or a 
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sulphur atom and Y is a hydrogen atom, n - 1 and the re- 
maining symbols have the aboue-mentioned meanings, can be 
obtained, for example, by reacting a compound of the for- 
mula 



R 2 -NH (4) 

Y * 



with a compound of the formula 



R^C-NCX' (5) 



For preparing compounds of formula (1), wherein 2 is a 
group of formula (2) in which Y is an alkyl group having 
1-3 C-atoms and optionally substituted with halogen, said 
group Y can be introduced in a manner known per se by 
means of an alkylation reaction after completion of the 
aboue-described reaction of a compound of formula (4) with 
a compound of formula (5) . 

In an analogous manner the compounds of formula (1), 
wherein Z is a group of formula (2) , n = 1 , X 1 is an oxy- 
gen atom or a sulphur atom and Y" is a hydrogen atom, can 
be obtained by reaction of an amide of the formula 



R.-C-NH 



with a compound of the formula 

R 2 ~ NCxr (7) 

The corresponding compounds wherein Y 1 is an optional- 
ly halogen-substituted alkyl group having 1-3 C-atoms can 
be obtained by means of an alkylation reaction. 

The compounds of formula (1)/ wherein X is an oxygen 
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atom or a sulphur atom, Yds hydrogen and n has the ualue 
2, can be obtained in a similar manner by converting a 
compound of the formula 



k„-M-C-NH 2 (8) 



•2f 
Y' 

with a compound of the formula 

# 

R -C-NCX (9) 
1 II 
X 

The aboue-described reactions are preferably carried 
out in the presence of an organic sploent. for example, an 
aromatic hydrocarbon, an alkyl halide, a non-cyclic or 
cyclic dialkyl ether, or acetonitrile, at temperatures 
between 0«C and the boiling-point of the solvent used. 

Compounds of formula (1). wherein Z is the group of 
formula (3), can be obtained by oxidizing the correspon- 
ding dithiourea compounds to be obtained in' the above- 
-described manner with, for example, a halogen, for exam- 
ple, bromine or iodine, as a result of which ring closure 
is effected via the two sulphur atoms. This reaction is 
preferably carried out in a solvent, for example, dichlo- 
roethane . 

The compounds can be processed to compositions in the 

conventional manner. 

ft great advantage of the compounds according to the 
Invention as compared with known cytostatics is that they 
have a low toxicity. 

The antitumor activity of the compounds was determined 

in a number of in vitro test, 
i ) B16 melanoma test 

^ B16 melanoma cells grow as a "monolayer". The doubling 
time of these cells in a cell culture is 12-16 hours. For 
carrying out the test, "6 multiwell" tissue culture plates 
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hauing a flat bottom with an area of 8 cm ? proved to be 
best suitable . 

On day 0, a quantity of 1.3 x 10 B16 melanoma cells 
is introduced in each cell culture dish. 

On day 1 the compounds to be examined are vortexed in 
the presence of glass beads. The compound to be tested is 
then added to the dishes with melanoma celles in the de- 
sired quantity. The incubation takes place at 37°C for 20 
hours in a C0 2 incubator. The incubation is terminated 
by remouing the culture medium with therein the compound 
to be tested, after which the cells are wahsed once and 
fresh medium is added. 

Forty-eight hours after the beginning of the incuba- 
tion the quantity of cells in each dish is measured by 
means of a microcell Coulter Counter. The results thus 
obtained are expressed by indicating the activity of the 
compounds by 1+, 2+, 3+ ,4+ or 5+ hauing the following 
meanings: 

1+: cell growth is inhibited by 1-20% with respect to the 
control test 

?+: cell growth is inhibited by 21-40% with respect to the 
control test 

3+: cell growth is inhibited by 4-1-60% with respect to the 
control test 

4+: cell growth is inhibited by 61-80% with respect to the 
control test 

5+: cell growth is inhibited by 81-100% with respect to 
the control test. 

2a) Human cell line cytotoxicity 

A number of representative compounds according to the 
invention were tested for cytotoxicity in a number of hu- 
man tumor cell lines. The following cell lines have been 
used: bladder T24, malanoma IGR37, mammary MCF7, osteo- 
sarcoma A204, colon WIDR, HT29 and SW116 (P.P. Dendy and 
B.T. Hill, Human Tumour Drug, Sensititivty testing in 
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vitro. Academic Press 1983; H.B. Lamberts et al, Oncology 
40, 301-304, (1983); A. ft. uan der Huizen, Aziridinyl cy- 
clophosphazenes, synthesis, structure and cytostatic ac- 
tivity, thesis (1984), Groningen, the Netherlands). 
Procedure ; 

Cells were seeded in 24-well cluster plates at a con- 
centration of 10 B cells/ml of medium. After incubation 
for 24 hours at 37°C in an air/5% C0 2 atmosphere a sus- 
pension of the test compound in 0.5% CMC/saline was added 
to obtain a final concentration of 50 / ug/ml. 

ftdriaraycin was used as a positive control. After in- 
cubation for 72 hours in the presence of the test compound 
the cell layers were washed with phosphate bufferend sa- 
line and the cells were stained with the vital stain crys- 
tal violet. On the stained cell layer a visual assessment 
was done and the cell-inhibition scored: 
4 approximately 100% cell growth inhibition 
3 approximately 75% cell growth inhibition 
2 approximately 50% cell growth inhibition 
1 approximately 25% cell growth inhibition 
0 no cell growth inhibition 

The variation of the activity against the different 
cell lines has been indicated in tables A-E. 

2b) Human cell lines clonogenic assay 

Also a number of compounds was tested in this clono- 
genic assay (R. Ludwig et al. Cancer Chemother. Phar- 
macol. 12, 135-141, (1984); H.I. Scaefer. and K. Friend. 
Cancer Letters, 1, 259-262, (1976); P.P. Dendy, and B.T. 
Hill, Human Tumour Drug, Sensitivity testing in vitro, 
Academic Press 1983), using the following cell lines: 
mammary MCF7, and HTB26 , colon WIDR and HTB38, lung HTB53. 
melanoma HTB66, and uterine HTB114. 

Cisplatin, 5-fluorouracil, daunomycin, bleomycin and 
adriamycin were used with colon WIDR as comparisons. 
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Procedure : 

Cells were seeded at the appropriate density for each 
cell line 10 2 -10 5 cells/dishes and incubated at 37°c 
in an air/5% C0 2 atmosphere. Compounds as solution or 
suspension in 0.5% CMC/saline were added during seeding or 
after an overnight pre-incubation period to a final con- 
centration of: 50 / ug/ml. 

The duration of the treatment was about 3 times the 
cell replication cycle. Afterwards the assays were fixed, 
stained and scored for the presence of colonies. Colony 
formation is expressed as the number of colonies present 
on treated dishes as a percentage of the number of colo- 
nies on control dishes . 

Sensitivity of B16 melanoma cells. 

In the above-described manner, various compounds ac- 
cording to the invention were tested in dosages of 50 
/ug/ml in the form of an aqueous suspension. The results 
are recorded in the tables hereinafter: 
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TABLE ft- 



1 14 

IS 
16 
17 

118 
1 19 
I 20 
21 



2C1, 6-0H 
2,3,4, 5,6-pentaFluoro 
2-F, 6^(CH 3 ) 2 
2.6-difluoro 
ti 

2,3,4,5, 6-pentaf luoro 
4~NH 2 

2,6-dichloro, 
3 , 5-diatnino 
2-piperidino 
2-F, 6-N(CH 3 ) 2 
2F, 6-N(CH 3 ) 2 
2-N*U 



B 



2,3,4,5, 6-pentaf luor o 
4-OH, 3-CF 3 
4-Cl 

4-COH(CF 3 ) 2 
4-C00C 2 H 5 
2,3,4.5, 6-pentaf luoro 
4-Cl 
2^NH 2 

4-Cl 

4-CF 3 
4-OCH 3 
2,3.4.5, 6-pentafluor o 
4 -CI 



test litest 2a 



2,6-difluoro 

2-N(CH 3 ) 2 
2C1. 

2F. 6-N(C 2 H 5 ) 2 
2.3,4,5,6-pentafluoro 

w 

ii 

2-F, 6-N{CH) 3 ) 2 



4-O-CH 



CH„ N 9 



180 


4+ j 




203 


S * 1 


4-4 


161 




0-4 


204 


5+ | 


3-4 


215 


3+ 




202 


5+ 


2-4 


202 


4* 


I 2-4 


240 


1+ 


2-4 


(decompO 




a 220 






* (rietomp 


-) 





, 20B 



1 I IBB 



4-0*1 
4-OCfl 2 



4+ 



0-0 
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: TABLE A fctd. ) 



Comp. * 
no. 


1 

A 






Melt. 


Activity 


P. (°C) 


test 1 


test 2«*. 

1 


22 


2-Cl« 6-N(CH 3 ) 2 


1 

4-Cl 


■ - 
1 


188 


- 


0-4 


23 


2-SCH 3# 6-N(CH 3 ) 2 


4-Cl 


1 


220 


- 


2-4 


24- 


2-F, 6«N(CH a ) 2 
o 


4-Cl 


l 


T35 


- 


4-4 


2& 


7-0CH 3 , 6-N(CH 3 ) 2 




l 


2*0 


- 


.2-4 


26 


2-OCH^ 6-N(CH 3 ) 2 


4-0CF 3 * " 


l ' 


18* 






27 


2-OCK 3# o-N(CH^> 2 


4-CF^ 


* . 
i 






r : 2-^4 • 


25 


3 3 2 


4^SCHw . 


1/ 


183 w 




2-4 


29 


2-OCH^ 6-SCH 3 


• 4-SGtt^ . • ? 


:* 


203 




.1-4 


30 


2-SCH 3#: 6-C1 




: i 


196 






31 


2,6-di-SCH 3 


- ■ . » 

4-Cl - 


i' 


2 id. 


-TV 


. - » 


32 


2-SCH 3J 6-CI 




i 


IB 3 . 






33 


2-SCH 3 , 6-Cl 




i 


210r \ \ 




j 

* J 




O 










i 


34 


2-SCH 3# 6-F 


5~ cl ; *. > 


i\ 


164 ; 




S^4 


35 


2,6-di-SCH 3 


4-SCH^ 


i 


*18 




2-4i. - 


36 


2-SCH 3 , 6-Cl . 


HO 


i 


23S 




? o-i 5 


37 


2-SCH 3 . 6-Cl ; 


a-coh<;cf 3 ) 2 


i 


176 




2-4. 
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TABLE B (ctdV 



Comp. 
no. 



Melting p. 
C°C) 



Activity 



test 1 test 2a 



13 

14 

"15 

16 

17 

18 

. 19 
20 
21 
77 
23 
24 
25 
26 




2,6-difluoro 



2-CI 



2-CI, 6-0H 



2,6-dichloro 



2-Cl. 6-0K 



2-0-COCH 3 
2,6-difluoro 



2-F, 6-N(CH 5 ) 



ct- 



-<H,-Q-U 

— CHT—C — ^^-C-c-ivH-CH. 202 



260 

(decomp,) 
240 

(decomp . ) 
>200 

(decomp.) 
175 



16a 



cyclohexyl 
n-C 4 H 9 - 

1-adamantyl 

-(CH ? -CH 2 C1) 2 

-N(CH 3 ) 2 

n-C^- 

cyclohexyl 



WO 
169 
188 
166 
126 
161 
88 
157 



2+ 

2+ 

5+ 

2+ 

5+ 

3+ 

1+ 
3+ 
4+ 
4+ 
3+ 
1+ 
2+ 
3+ 
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TABLE C 

R *— &- HH —\ — NH -0' Ro ■ 



I I 
I Compl 

I no. j 




R B • j 


Melting p. 


Activity 




C°C) 1 


:est 1 1 


test 2a 


1 


Or 


4-C1 


206 


4+ 




2 


|r N Y 


4-Cl 


i 


2+ 


— 


3 


■0- 


4~OCF 2 -CHF 2 j 
4— CI 


2U1 I 

(decomp.) 1 
229 j 


1+ 
5+ 


- 
- 


1 5 




4-CFj 


174 


5+ 




6 


4-OH 


188 


4+ 




7 


1 O- 


4-0H 


* ^ j 


2+ 


- 


1 6 


HO-/ V CM *~ 


4— CI 


205 


4+ 


- 


9 


CCH 3 ) 3 C-CH 2 - 


3,4-dihydroxy 
•t 


188 
j 163 


1 4+ 
5+ 


2-4 


1 i ft 

1 11 


1 1 13 27 
1 cyclohexyl 




j 203 


4+ 




12 


K=i^7o J , 


4-Cl 


191 


1 5+ 


0-0 


13 




A -CI 


164 


4+ 


0-0 


14 


p- 


4-CF 

3 


| 189 


4+ 





16 
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TftPlT C (ct d) 



Coinp 
no . 




R B 


Melting p. 


Activity 




(°C) 


test 1 


test 2a 






4-C1 


192 


1+ 


- 


16 
17 
IS 
19 


£CH. 


4-C1 
4-Cl 
4-Cl 
4-Cl 


260 
199 
246 
184 


1+ 
4+ 
5+ 


- 






TABLE D 












s-s 


— £> 






Comp 






Melting p. 


Activity 


no. 




(°C) 


test 1 test 2a 


1 


■■ o- 


CK 3 


127 


3+ 




2 
3 
4 
5 


2-chlorophenyl 
2,6-difluorophenyl 
2-methoxyphenyl 
2. 6-dif luorophenyl 


Cflj 
CH 3 
CH 3 

A- chlorophenyl 


206 
196 
186 
122 


5+ 
5+ 
5+ 
5+ 
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TABLE t 



* A - C - H - C - N - 

x y x* y* 



Comp 




X 


Y 




Y* 


D 




Activity 


no. 














CO 


test 1 


test 2a 


1 


2 , 4-d i chlorophenyl 


o 


a 


S 


H 


4-COOH-phenyl 


230 


1+ 


- 


Z 


2,6-dif liiorophenyl • 




H 


s 


H 


4- chlorophenyl 


190 


5+ 


0-4 




W . " . ' . 


o . 


H ' 


s 


H 




191 


1+ 






2-ehloro f ' G^SCfLphexlyl 
. Z.o-dlflnorophenvl • 




H. 
tt 


s 
s 


H 
H 


c v 

CH 3 - 


149 
110 


4+ 
3+ 






i ZGlt o-SCH^pnenyl. 


s 


.H* 


s 


H 




102 


5+ 




7 




. s • 




s 


5 ft 


CH 3 - 


198 


34 


- 


8 




r s 




s 


H 


4-chlorophenyl 


184 


5+ 




* ? 


Cl^ 1 - ' . .. " ■• 


» ■ 

v - 




s 


H 


°- C 4 H 9 


80 


4+ 




.10 




k £- 

■ ■ •* • 




s 

• 


H. 


4-n-C^phenyl 


117 


c . 
j+ 




• ^ 


»* / Art \ 




H 




H 


2,6-difluorophenyl 180 


5+ 


4-4 


12 ; 


-Ntt 2 ."«Cl ' * . V 




H> 


NH 


H 


4- chlorophenyl 


204 


1+ 




13 . 


2-ntethoxy phenyl 


s ... 


H 


s 


K 




77 


4+ 


- i 


14 




; s' 


H 


s 


H 


c V 


176 


44 




-15 




s 


Cft 3 


s • 




CH 3 - 


116 


5+ 






n ~ C A% 


: .s - 


H 


s 


H 


phenyl 


69 


5+ 


0*4 




cyclohexyl 




H 


' s 


H 


C 2 H 5 - 


148 


44 




18 


2-C1, 6-CH^ phenyl 




H 


s 


H 


»-C 4 H 9 


119 


54 
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2-Cl r 6-CH^Sphenyl 




H 


s 


H 

• 
t 


4- cyclohexylphenyl 162 

i 


54 
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TABLE E (ctd) 



Verb, 
no. 




X 


Y 








H.P. 


Activity 


fC) 


test 1 


test 2a 


20 


2,6-difluorophenyl 


S 


R 


s 


E 




113 


5+ 


- 


I 21 




S 


H 


s 


H 


4-n.C 4 H 9 -phenyl 


127 


5+ 




| 22 


2-C1* 6-S0 2 CH 3 phenyl 


s 


H 


s 


H 


n-c H 


210 






I 23 . 


2-Cl r fc-SCH^phenyl 


s 


H 


s 


H 


4-CH phenyl 


116 


5+ 




t 24 


2 6— di.£Xnoroi>hen5rl 


s 


R 


s 


H 


C-H - 
2 5 


145 






r 2S 
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H 


s 


H 


4-OCILphenyl 

3 
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5+ 






V — 


s 


H 


s 


K 


CH-- 
3 
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5+ 


1-4 


1 27 
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H 
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H 


C 2 H 5 - 


95 


4+ 
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H 


s 


R 


CH 3 - 


216 


3+ 




|2* 


2-SCtt^phenyI 


0 


H 
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H 


4-Clphenyl 


131 


1+ 




po 


2 t 6- dif luorophenyl 


NCCH 
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tt 


130. 


5+ 




1st 


: 2,3,4,5 r 6-penta- 




















i f luorophenyl 
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H 
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4-chlorophenyl 


276 




4-4 


|3Z 


ZF, fi-KCCH 3 > phenyl 
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= 2-fcydroxypfcfenyl 
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As stated hereinbefore, the compounds according to the 
invention have a much stronger activity than the known 
benzoylurea derivatives having antitumor activity which 
are described in European Patent application 83201263.7. 
In Table F below, the activity is recorded of a number of 
known compounds, tested in a concentration which is 10 
times as high, i.e. 500 7 ug/ml: 



TABLE F 




Comp. 






Activity 


no . 




(500 / ug/ml) 


1 


2, 6-dif luoro 


4-Cl 


1+ 


2 


2-C1 


4-C1 




3 


2 -CI 


4-0CF 3 




4 


2,6-difluoro 


4-Cl. 2-OH 




5 


M 


4-Cl, 3-OH 


2+ 


6 


2-C1 


2-OH, 4-0CF 3 




7 


2, 6-dif luoro 


4-CN 




8 


2-C1 


4-CF 3 




9 


2,.6-dichloro 


4-Cl 




10 


2,6-difluoro 


2-OH, 4-CF 3 




11 


2-C1 


2-OH, 4-CF 3 




12 


2,6-difluoro 


3 -CI, 4-0-^-Cl 

: 


3+ 



The antitumor activity of the compounds determined in 
vitro is confirmed by the preliminary results obtained in 
an in vivo test in mice. 
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The preparation of the compounds will be described in 
greater detail with reference to the ensuing specific 
examples . 

EXAMPLE I 

l-(2 , 3, 4, 5, 6-pentafIuorobenzoyl)-3-(2,3 ,4, 5,6-pentafluoro- 
phenvDurea 

To a solution of 0.92 g of pentaf luoroaniline in 25 ml 
of dry ether an equivalent quantity (1.2 g) of pentaflu- 
orobenzoyl-isocyanate was added at room temperature. After 
stirring for 2 hours the formed precipitate was sucked 
off. Yield 1.4 g (70%) of the above -mentioned compound. 
Melting-point 202°C. 

EXAMPLE II 

l-(4-aminobenzoyl)-3-(2-aminophenvl)urea. 

In the manner described in Example I the compound 1- 
- (4-nitrobenzoyl-3-(2-nitrophenyl)urea was prepared star- 
ting from 2-nitroaniline and 4-nitrobenzoylisocyanate. 11 
g Of this compound were dissolved in 200 ml of dimethyl 
formamide and recuced in a Parr apparatus by means of 10 g 
of Raney nickel at a hydrogen pressure of 2-3 atm. After 
the reaction the solution was filtered off and evaporated 
under reduced pressure. The residue was recrystallized 
from a mixture of acetone and isopropanol. Yield 7.1 g 
(79%) of the title compound. Melting-point 240°C (decom- 
position) . - 

EXAMPLE III 

1- Cyclohexylcarbonyl-3-(3 ,4-didhyroxyphenyl)urea . 

* A solution of 1.4 g of cyclohexane carboxamide and 2.1 
g of 3 ,4-dimethoxyphenylisocyanate in 20 ml of dry xylene 
was refluxed for 16 hours. After cooling to room tempera- 
ture the formed precipitate was filtered off and wahsed 
with hexane. Yield 3.3 g (91%) of l-cyclohexylcarbonyl-3- 
-(3 ,4-dimethoxyphenyl)urea having a melting-point of 174°C, 
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2.0 g Of the compounds thus obtained were dissolved in 
30 ml of dichloromethane. The solution was cooled to -60°C 
under an atmosphere of nitrogen. A solution of 10 ml of 
boron tribromide in 25 ml of dichloromethane was added 
dropwise. Stirring for 16 hours at room temperature was 
then carried out. The reaction mixture was cooled to -50°C 
and decomposed with methanol/water . After extracting with 
dichloromethane, drying, evaporating and recrystallizing 
from acetone/isopropyl ether, 1.3 g (72%) of the title 
compound were obtained. Melting-point 203°C. 

EXAMPLE IU 

l-(2-Pyridylcarbonyl)-3-(4-chlorophenyl)urea was ob- 
tained according to the method of Example I. 0.75 g Of 
this compound was dissolved in 5 ml of acetic acid and 1 
ml of hydrogen peroxide (35%). The mixture was heated on a 
steam bath and 1.5 ml of hydrogen peroxid were added again 
after 2 and 3 hours. After 4.5 hours on the steam bath the 
mixture was cooled. The crystalline substance was sucked 
oFf and washed with isopropanol. Yield 0.3 g (38%) of the 
corresponding N-oxide. Melting-point 191°C. 

EXAMPLE U 

1,0 g Of 2,6-difluoro-N,N-dimethylbenzamidine.HCl was 
dissolved in 15 ml of dimethyl formamide. 0.6 ml Of tri- 
ethylamine and 0.73 g of 4-chlorophenyl isocyanate were 
added. After stirring at room temperature for 24 hours, 
the reaction mixture was poured in water and extracted 
with dichloromethane. In this manner 1.24 g (81%) of 
compound No. 30 from Table E were obtained with a 
melting-point of 130°C. 

EXAMPLE PI 

3.3 g Of 2-methoxythiobenzamide and 1.7 g of ethylisothio- 
cyanate were dissolved in 50 ml of acetonitrile . After 
cooling in ice water, 0.9 g of 55% sodium hydride in oil 
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were added to the mixture. Stirring at room temperature 
for 3 hours, filtering, acidifying with acetic acid, ad- 
ding water and sucking off was carried out. After recrys- 
tailization from isopropanol, 2.7 g (53%) of l-(2-methoxy- 
thiobenzoyl)-3-ethylthiourea were obtained. Melting-point 
77°C. 

EXAMPLE UII 

1.3 g Of l-(2-chlorothiobenzoyl)-3-methylthiourea were 
dissolved in 25 ml of dichloroethane * A solution of 0.27 
ml of bromine in 10 ml of dichloroethane was added drop- 
wise. After stirring for 30 minutes the formed precipitate 
was filtered off and suspended in acetonitrile . 1.3 ml Of 
trie thy lamine were added. After stirring for 1 hour, ad- 
ding water, filtering off and recrystallizing from isopro- 
panol, 0,4 g (31%) of compound no. 2 from Table D was ob- 
tained. Melting-point 206 °C. 

EXAMPLE VIII 

4.3 g Of 2-chloro-6-benzyloxybenzoylisocyanate were 
dissolved in 15 ml of acetonitrile, 2.55 g Of 4-chlorophe- 
nylurea were added to this solution. The mixture was re- 
fluxed for 1.5 hours. After cooling, sucking off the solid 
and washing with ether, 4.4 g (64%) of l-(2-chloro-6-ben- 
zyloxybenzoyl)-5-(4-chlorophenyl)biurete were obtained 
with a melting-point of 166°C. 

1.0 g Of this compound was dissolved in 5 ml of 45% 
HBr/glacial acetic acid. The mixture was heated at 55°C 
for 1 hour. After cooling, pouring in water, filtering off 
the solid and recrystallizing from acetone/acetonitrile , 
0.68 g (85%) of l-(2-chloro-6-hydroxybenzoyl)-5-(4-chloro- 
phenyl) biurete was obtained. Melting-point 210°C. 
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EXAMPLE IX 

To a cooled solution of 0.8 g of l-(2-fluoro-6-me- 
thoxybenzoyl)-3-(4-trifluorornethylphenyl)urea in a casius- 
-tube 1,5 ml of dimethylamine is added. After 8-12 hours 
at 100°C, the cooled contents of the tube is pourred in 
ice-uiater and the precipitate is collected and washed with 
water. Yield: 0.6 g of l-(2-dimethylamino-6-rnethoxyben- 
zoyl)-3-(4-trif luoromethylphenyl)urea hauing a melting- 
point of 200°C. 
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C LAIMS : 

1. Compositions having antitumor activity and compri- 
sing a urea derivative as the active substance, characte- 
rized in that they comprise at least one compound of the 
Formula 



wherein: 

R t is an aryl group which may be substituted with a) 1-5 
halogen atoms, b) 1-3 groups of the formula -O-A, 
wherein A is a hydrogen atom, an alkyl group having 
1-3 C-atoms, and alkanoyl group having 1-6 C-atoms, a 
carbamoyl group optionally substituted with alkyl 
having 1-6 C-atoms or with phenyl, c) 1-2 amino 
groups which may be substituted with an alkanoyl 
group having 1-3 C-atoms, or with 1 or 2 alkyl groups 
having 1-3 C-atoms which can form a ring together 
with the nitrogen atom d) 1-2 dialkylamino N-oxyde 
groups, e) 1-2 alkylmercapto group having 1-3- 
C-atoms # f) an alkylsulphinyl group or alkylsulphonyl 
group having 1-3 C-atoms, g) 1 or 2 alkyl groups ha- 
ving 1-6 C-atoms optionally substituted with halogen, 
h) a nitro group, i) a condensed hetero ring system, 
or ]) a sulfonamide group, or wherein R 1 is a he- 
teroaryl group which comprises as hetero atoms an 
oxygen atom, a sulphur atom and/or 1-3 nitrogen 
atoms, or the group N-^O, which heteroaryl group may 
be substituted with phenyl, cycloalkyl having 3-10 
C-atoms, 1-2 halogen atoms, hydroxy 1, nitro, or op- 
tionally halogen-substituted alkyl having 1-6 
C-atoms, or Rj is a styryl group or aralkyl group, 
the alkyl group of which comprises 1-3 C-atoms and 
the aryl group may be substituted with 1-2 halogen 
atoms, 1-3 groups -O-A wherein A has the above-men- 
tioned meaning, or 1-2 optionally halogen-substituted 
alkyl groups having 1-18 C-atoms, or a cycloalkyl 
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group hauing 3-10 C-atoms, or ^ is an amino group 
optionally substituted with 1 or 2 alkyl groups 
hauing 1-6 C-atoms, in which the alkyl group(s) 
together with the nitrogen atom can form a ring; 
is an aryl group which may be substituted with a) 1-5 
halogen atoms, b) 1-3 groups of the formula -O-ft 
wherein A has the aboue-mentioned meaning, c) 1-2 
optionally halogen-substituted alkyl groups hauing 
1-6-C-atoms, d) cycloalkyl hauing 3-10 C-atoms, e) 
nitro, f) cyano, g) hydroxycarbonyl, h) alkoxycarbo- 
nyl hauing 1-6 C-atoms, i) alkanoyl hauing 1-3 
C-atoms, j) 1-2 amino groups optionally substituted 
with 1 or 2 alkyl groups hauing 1-3 C-atoms, k) the 
group -C(CF 3 > 2 OH, or 1) an alkoxy group hauing 
1-3 C-atoms and optionally substituted with halogen 
or pyridyl, or R^ is a heteroaryl group which com- 
prises an oxygen atom or a sulphur atom or 1-3 nitro- 
gen atoms and which may be substituted with a) optio- 
nally halogen-substituted alkyl hauing 1-3 C-atoms, 
b) cycloalkyl hauing 3-10 C-atoms, c) 1-2 halogen 
atoms, d) phenyl or e) phenoxy, or R 2 is an aralkyl 
group the alkyl group of which comprises 1-3 C-atoms 
and the aryl group may be substituted with a) 1-2 
halogen atoms, b) 1-3 groups -O-ft. wherein ft has the 
aboue-mentioned meaning, c) 1-2 alkyl groups hauing 
1-3 C-atoms, or R 2 is an optionally halogen-substi- 
tuted alkyl group hauing 1-6 C-atoms, a cycloalkyl 
group hauing 3-10 C-atoms or an amino group optional- 
ly substituted with 1 or 2 alkyl groups hauing 1-3 
C-atoms, 
*is a group of the formula 



-f 




(2) 
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or a group of the formula 

£— S 

(3) 

(with R x left and f? 2 right), wherein X and X 1 are 
an oxygen atom or a sulphur atom, an amino group, a 
mono- or dialkylamino group (in this latter case Y is 
absent on the adjacent nitrogen atom and a double bond 
is present between that nitrogen atom and the carbon 
atom to which the dialkyl amino group is bonded) ha- 
ving 1-3 C-atoms per alkyl group, Y and Y 1 are a hy- 
drogen atom or an optionally halogen-substituted alkyl 
group having 1-3 C-atoms, and n has the value 1 or 2, 
with the exclusion of the compounds in which 



is a group 




Y and Y r are a hydrogen atom, X and X 1 are an oxygen 
atom or a sulphur atom, and n has the value 1, in 
which groups 
is a hydrogen atom, a group of the formula 
_£~0 — ft} , wherein A is a hydrogen atom, an alka- 
noyl group having 1-6 C-atoms, a carbamoyl group op- 
tionally substituted with alkyl having 1-6 C-atoms or 
with phenyl, or an alkyl raercapto group having 1-3 
C-atoms, 

is a hydrogen atom or a halogen atom, a nitro group, 
or an alkyl group optionally substituted with halogen 
and having 1-6 C-atoms , 

is a hydrogen atom or halogen atom, a nitro group, an 
alkyl group optionally substited with halogen and 
having 1-6 C-atoms, an alkoxy group having 1-3 



DI 

27 

C-atorns, an amino group which may be substituted with 

1 or 2 alkyl groups having 1-3 C-atoms, 

R is a hydrogen atom or a group — O — A) , wherein A 
6 3 

is a hydrogen atom, an alkanoyl group having 1-6 

C-atoms, a carbamoyl group optionally substituted 
with alkyl having 1-6 C-atoms or with phenyl, and 

R ? is a hydrogen atom or 1-3 halogen atoms, and £ + a 
has the value 1-6, 

and with the exclusion of the compounds: 

1) l-(2,6-difluorobenzoyl)-3-(2-hydroxy-4-chlorophenyl)- 
urea, 

2) l-(2,6-difluorobenzoyl)-3-(3-hydroxy-4-chlorophenyl)- 
urea, 

3) 1- ( 2, 6-difluorobenzoyl)-3-(4-hydroxy phenyl) urea, 

4) l-(2,6-difluorobenzoyl)-3-(2-hydroxy-4-trifluoromethyl- 
phenyl)urea, 

5) i-(2-chlorobenzoyl)-3-(2-hydroxy-4-trifluoromethoxyphe- 
nyl)urea, 

6) l-(2-chlorobenzoyl)-3-(2-hydroxy-4-trifluoromethylphe- 
nyl)urea, 

7) l-(2 ,6-difluorobenzoyl)-3-(4-chlorophenyl)urea, 

8) l-(2,6-difluorobenzoyl)~3-(4-trifluoromethylphenyl)- 
urea, 

9) i-(2-chlorobenzoyl)-3-(4-chlorophenyl)urea, 

10) l-(2-chlorobenzoyl)-3-(4-trifluoromethoxyphenyl)urea, 

11) l-(2,6-difluorobenzoyl)-3-(4-cyanophenyl)urea, 

12) l-(2,6-difluorobenzoyl)-3- 4-( 1 , 1 , 2 , 3 , 3 , 3-hexaf luoro- 

propoxy)phenyl urea, 

13) l-(2,6-difluorobenzoyl>-3-(4-cyclohexylphenyl)urea, 

14) l-(2,6-difluorobenzoyl)-3-(4-trifluoromethoxyphenyl)- 
*urea, 

IB) l-(2,6-difluorobenzoyl)~3-(3,4-dichlorophenyl)urea, 

16) l-(2-chlorobenzoyl)-3-(4-trifluoromethylphenyl)urea, 

17) l-(2,6-dichlorobenzoyl)-3-(4-chlorophenyl)urea, 

18) i-(2,6-dichlorobenzoyl)-3-(4-trifluoromethylphenyl)- 

urea, 
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19) l-benzoyl-3-(4-chlorophenyl)urea. 

2. ft method of preparing compositions as claimed in 
Claim 1, characterized in that an active substance of for- 
mula 1 in which the symbols have the meaning given in 
Claim I, are brough into a form suitable for medical ap- 
plication, 

3. A method of treating and controlling tumors, cha- 
racterized in that a composition as claimed in Claim 1 is 
used . 

4. Compounds of formula (1), in which the symbols haue 
the meanings given in Claim 1. 

A method of preparing urea derivatives, characte- 
rized in that compounds as claimed in Claim 4 are prepared 
in a manner known for the synthesis of analogous compounds 

6. A method as claimed in Claim 5, characterized in 
that a compound of formula (L) is prepared, in which Z is 
a group of the formula 



— f c — n4—C— n — 

wherein X and X' are an oxygen atom or a sulphur atom, Y 
is a hydrogen atom, n has the ualue 1 and Y* has the 
meaning giuen in Claim 1, by conuerting a compound of the 
formula 



R--NH W 
2 • 



with a compound of the formula 



R, -C-NCX' ( 5 > 
1 If 
X 



7. A method as claimed in Claim 5, characterized in 
that a compound of formula (1) is prepared, in which Z is 
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a group of formula (2), wherein a = 1, X 1 is an oxygen 
atom or a sulphur atom and Y is a hydrogen atom, and X has 
the meaning giuen in Claim 1, by converting a compound of 
the formula 



R-C-NH (6) 
X Y 



with a compound of the formula 

f^-NCX 1 (7) 

8. A method as claimed in Claim E>, characterized in 
that a group Y and a group Y 1 , respectively is introduced 
in a manner known per se by means of an alkylation reac- 
tion, in a compound obtained according to the method as 
claimed in Claim 6 or 7, 

9. ft method as claimed in Claim 5, characterized in 
that a compound of formula (1) is prepared in which Z is 
the group of formula (2), in which n «= 2, X is an oxygen 
atom or a sulphur atom, and Y is a hydrogen atom, by con- 
verting a compound of the formula 



R -N-C-NH- (8) 
2 / 11 2 
Y 1 X 1 



with a compound of the formula 



Rt-C-NCX (9) 
X 



wherein Ry R ? , X 1 and Y 1 have the meanings given in 
Claim I. 

10. A method as claimed in Claim 5, characterized in 
that a compound of formula (1) is prepared in which Z is a 
group of formula (3) by oxidizing a compound of the formula 
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R r C-NH-C-MH-R 2 (10) 
S S 



wherein Rj and R have the meaning giuen in Claim 1 
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